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© Melt blown nonwoven web from fiber comprising an elastomer. 

© A g o n wP vfln w6b is prepared from a polymeric 
blend comprising at least one elastomer and at least 
one t hgrmoolastic resin . The nonwoven web com- 
prises fibers produced by melt blowing the poly- 
meric blend. Conventional techniques are used to 
accomplish the melt blowing but due to high viscos- 
ity of certain elastomers it is frequently necessary to 
degrade the polymer blend prior to melt blowing. 
The nonwoven web exhibits improved extensibility, 
texture and hand. 
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MELT BLOWN NONWOVEN WEB FROM FIBER COMPRISING AN ELASTOMER 



BACKGROUND OF THE INVENTION 

This invention relates to a novel fiber, to a 
nonwoven mat comprising said novel fiber, and to a 
method of preparing said web. More particularly, 
this invention relates to a fiber which is prepared 
from a pol ymeric blend comprising at least one 
elastomeric polyngg L and at least one thermoplastic 
pQlymer. to a nonwoven web comprising said fiber 
and to a method for preparing said melt blown 
web. 

Nonwoven webs containing various polymeric 
fibers are, of course, well-known in the prior art 
Processes for preparing nonwoven mats from ther- 
moplastic fibers have been described in such pu- 
blications as Naval Research Laboratory Report 
No. 111437 which was submitted April 15, 1954; 
NRL Report 5265, which is dated February 11, 
1959 and in an article appearing in Industrial and 
Engineering Chemistry, Vol. 48. No. 8 (1956), 
pages 1,342-1,346. Such processes are also de- 
scribed in U.S. Patent Nos. 2.374,540; 2,411,659; 
2,411,660; 2,437.363 and 3,532,800. Still other 
methods for preparing the same or similar non- 
woven webs are described in British Patent Nos. 
1,055,187 and 1.215,537 and in U.S. Patent Nos. 
3.379,811 and 3,502.763. A method for preparing 
nonwoven webs from elastomeric fibers by spray 
spinning a rubber solution is described in U.S. 
Patent No. 2,950,752. 

As is well known, several of the nonwoven 
mats heretofore proposed have found utility in a 
broad range of applications. For example, it is 
known to use nonwoven mats, particularly those 
obtained with thermoplastic fibers, in the prepara- 
tion of battery separators, cable wrap, capacitor 
paper, as wrapping materials, clothing liners, diaper 
liners, in the manufacture of bandages and sanitary 
napkins and the like. Notwithstanding this success, 
however, the nonwoven mats prepared from ther- 
moplastic fibers do not generally exhibit the deli- 
cate balance of properties that would be most 
desirable in many of these applications. In this 
regard, it should be noted that the nonwoven mats 
prepared with thermoplastic fibers are, generally, 
relatively rigid and firm. These nonwoven mats are, 
however, generally, non-extensibie and do not ex- 
hibit any significant softness or hand. Conversely, 
nonwoven mats prepared with elastomeric fibers 
are, generally, soft, elastic and resilient These 
mats, however, have little if any strength or rigidity. 
It is, of course, known in the prior art that these 
deficiencies can, at least, be reduced by laminating 
the nonwoven mats with other materials, which 



other materials may be either woven or nonwoven 
themselves. Even these laminates do not, however, 
exhibit the delicate balance of extensibility, soft- 
ness, texture, hand and drape that is desirable for 

5 many of the known applications wherein nonwoven 
mats are used. Moreover, this lack of property 
balance has limited the areas in which nonwoven 
mats may be used. The need, then, for an im- 
proved nonwoven mat and for a fiber to prepare 

70 such a mat is believed readily apparent 



SUMMARY OF THE INVENTION 

is It has now been discovered that the foregoing 

and other disadvantages of the prior art qgnwoven 
webs can be avoided or at least reduced with the 
nonwoven webs of the present invention. It is, 
therefore, an object of this invention to provide an 

20 improved nonwoven web. It is another object of this 
invention to provide a TOlym ftrir * fihftr for preparing 
such nonwoven webs. It is still another object of 
this invention to provide such an improved non- 
woven web that is, generally, softer, more elastic 

25 and which exhibits good drape propertie s. The 
foregoing and other objects and advantages will 
become apparent from the description set forth 
hereinafter. 

In accordance with the present invention, the 

30 foregoing and other objects and advantages are 
accomplished by preparing a nonwoven web from 
a polyeric fiber blend comprising at least on e 
giastQparic polymer and at least one thermoplastic 
poly mer. The nonwoven web may be prepared 

35 using any of the methods known in the prior art. 
Since melt rheology is critical to most processes 
used heretofore, however, specialized compound- 
ing techniques will be used in the present invention 
to facilitate incorporation and dispersion of the 

40 highly viscous elastomer into the less viscous ther- 
moplastic resin. Particularly, premixed blends of 
the elastomeric polymer and the thermoplastic res- 
in which have high viscosities will be subverted to 
controlled degradation, preferably in the presence 

45 of a free radical source compound, until the intrin- 
sic viscosity of the blend is reduced to a value 
within the range suitable for the preparation of a 
nonwoven web. As also indicated more fully 
hereinafter, preferred nonwoven webs are obtained 

so when the distance between the fiber preparation 
means and the web collecting device is controlled 
within a relatively narrow range. 
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DETAILED DESCRIPTION OF THE INVENTION 

As indicated supra, this invention relates to a 
nonwoven web, to a polymeric fiber used in prepar- 
ing said web, which polymeric fiber is prepared 
from a polymeric blend comprising at least one 
elastomeric polymer and at least one thermoplastic 
polymer and to a process for preparing said non- 
woven web. As also indicated supra, it is important 
to the present invention to carefully control the 
rheology of the premixed blends of elastomers and 
thermoplastic resins without impairing the blend's 
fiber forming characteristics to facilitate the prep- 
aration of a fiber from the premixed blend. 

In general, any elastomer known in the prior art 
which can be thermally or oxidatively degraded to 
reduce its viscosity may be used in the preparation 
of the fiber of this invention, blended with a ther- 
moplastic resin and used to produce the nonwoven 
mat of this invention. Suitable elastomers include 
copolymers of an isoolefin and a conjugated 
polyolefin. In general, such copolymers will com- 
prise not more than 30 wt% of said conjugated 
polyolefin and will preferably contain from about 85 
to about 99.5 wt% of said isoolefin and 0.5 to 5 
wt% of said polyolefin. Copolymers of isobutylene 
and isoprene failing within this range and known as 
Butyl rubber are particularly useful as elastomers in 
this invention. Halogenated derivatives of these 
isoolefin-polyolefin copolymers are also particularly 
useful as elastomers in this invention. Suitable 
elastomers also include polyolefin rubbers such as 
polyisobutylene, and the ethyleneo-olefin rubbers 
wherein said o-olefin has from 3 to 18 carbon 
atoms such as ethylene-propylene rubber, and 
ethyiene-butylene rubber, particularly those con- 
taining less than about 50 wt% ethylene, and the 
ethylene-tt-olefin-diolefin rubbers such as sfliyjsoa- 
oropvlene-hexadiene rubber and the like. Suitable 
elastomers also include lower molecular weight 
polymers prepared from these same monomers 
and elastomers prepared by polymerizing one or 
more diolefins either alone or wjth nnft flr more 
a lkenvl aromatic hydrocarbons , particularly gol*- 
butadiene, butadiene-styrene elastomers and 
isoprene-styrene elastomers . In general, elastomers 
useful in the preparation of the fiber of this inven- 
tion will have a starting weight average molecular 
weight within me range from about 60,000 to about 
2,000,000 and a number average molecular weight 
within the range from about 30.000 to about 
1,000,000. 

In general, any of the thermoplastic resins 
known in the prior art to be useful in the prepara- 
tion of nonwoven webs may be used in the fiber of 
this invention and the nonwoven web prepared with 
this fiber. ?"ftahte thermoplastic polymeric resins 
fnrinn in t h » preparation of the fiber oUhls Jp yejv: 



ti on include pojymgCg of branched and straight- 
chSned olefins such as polyethylene, poly- 
propylene, polybutylene. polypentene. polymethyl- 
pentene and the like and v/arious copolymers^ 
5 afrY lftnfi and propylene. Copolymers of ethylene 
suitable for use in the present invention include 
copolymers of ethylene with unsaturated esters of 
lower carboxylic acids as well as the carboxylic 
acids per se. In particular copolymers of ethylene 
10 with vinylacetate or aikyl acrylates. for example, 
methyl acrylate and ethyl acrylate. These ethylene 
copolymers typically comprise about 60 to about 
97 wt% ethylene preferably about 70 to about 90 
wt% ethylene. CojcJymerjLjaL^^ 
1S coeojyiaarfi of propylene and ethylega and pro- 
pylene and an a-olefin containing 4 to 16 carbon 
atoms. SuitaWe == £o!y £ ro^^ and propylene 
copolymers may be highly crystalline isotactic or 
syndiotactic. The density of these polymers may 
20 be from about 0.8 to about 0.95 g/cc. 

In general, any of the methods known in the 
prior art for blending polymeric materials may be 
used to blend the elastomeric polymers and the 
thermoplastic polymeric resins useful in the 
25 present invention. For example, pellets of each of 
the materials to be premixed could, simply, be 
physically admixed using suitable solid mixing 
equipment and the solid mixture then passed to the 
extruder portion of a melt blowing apparatus. Better 
30 results will, however, frequently be achieved when 
the resins are first physically admixed as solids 
and then melt blended together. In this two-stage 
blending scheme any suitable dry mixing equip- 
ment could be used and then any suitable melt 
35 blending equipment used. Melt blending also facili- 
tates feeding of the blend to the melt blowing 
equipment. 

In general, the fihmn ~* ^ to jm/ fl ntinn will rnm- 
prise from about 5 to about 7 5 wt* elastomog p 
40 polymer, and from about 95Joabou L ? S wt% thQ r- 
pn pbrefe polvmeric^e sia Blends containing higher 
amounts of elastomeric polymer may. however, be 
prepared and then combined with additional ther- 
moplastic polymeric resin downstream from the 
45 initial blending operation. In fact, and as indicated 
more fully hereinafter, it has surprisingly been 
learned that blends having elastomeric polymer 
contents within the higher portions of the useful 
range heretofore mentioned are most readily melt 
so blown when blends containing thermoplastic poly- 
mer concentrations within the range from about 50 
to about 85 wt%, with the remainder bein thermo- 
plastic polymer resin, are prepared, degraded ei- 
ther thermally or in the presence of a free radical 
55 source compound and then further blended with 
additional thermoplastic polymer resin to produce 
the blend subsequently fed to a melt blowing ap- 
paratus. 
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While any of the methods known in the prior 
art may be used to prepare the nonwoven web of 
this invention, the web is most readily prepared in 
those processes wherein the polymer blend is 
melted and passed through a plurality of dies such 
as the rpgit hinwin g processes . The invention will, 
therefore, be described by reference to the use of 
a melt blowing process to prepare the web. In this 
case, then, the blends of elastomeric polymer and 
thermoplastic polymer resin useful in the present 
invention will be melt blown in an apparatus such 
as that disclosed in U.S. Patent Nos. 3.755,527; 
3,841,953; 3.849,241; 3,978,185 and 4,048,364, the 
disclosure of which patents are herein incorporated 
by references. As is well known in the prior art, and 
when using apparatus of this type, it is important 
that the polymer or polymer blend have an appar- 
ent viscosity in the nozzle orifices of from about 50 
to about 500 poise. As is also believed well known 
in the prior art, elastomeric polymers frequently 
exhibit viscosity well above 500 poise at melt blow- 
ing conditions and this is true even when the 
elastomeric polymer is blended with a lower vis- 
cosity thermoplastic polymer resin. Moreover, and 
as is well known in the prior art, certain of the 
thermoplastic polymer resins useful in the present 
invention also exhibit viscosity above 500 poise at 
melt blowing conditions. As a result, blends useful 
in the present invention must be treated to reduce 
their viscosity to a value within the range suitable 
for melt blowing. 

It is, of course, known in the prior art to de- 
grade thermoplastic polymer resins to reduce their 
viscosity prior to melt blowing. Such degradation is 
taught in U.S. Patent Nos. 3,849,241 and 
3,978,185. the disclosure of which patents are 
herein incorporated by reference. The technique 
taught in these patents is, of course, equally useful 
for degradation of the blends of elastomeric poly- 
mer and thermoplastic polymer resins useful in the 
present invention. The technique is also useful for 
the degradation of blends containing even higher 
concentrations of elastomeric polymer, to which 
blends additional thermoplastic polymer resin hav- 
ing a suitable rheology will be added to prior to 
melt blowing in accordance with the method of the 
present invention. In general, blends comprising 
more than about 10 wt% elastomeric polymer will 
exhibit viscosity above 500 poise at melt blowing 
conditions and will, therefore, be subjected to deg- 
radation prior to melt blowing. The actual amount 
of elastomer that may be tolerated in the blend 
without subjecting the blend to degradation will, 
however, vary with both the particular elastomer or 
elastomers and the particular thermoplastic resin or 
thermoplastic resins used in the blend. Similarly, 
the actual viscosity of any given blend will vary 
somewhat with the particular elastomeric polymer 



or polymers and the particular thermoplastic poly- 
meric resin or resins actually contained in the 
blend. Determination of viscosity at melt blowing 
conditions and the need for degradation of the 
5 blend prior to melt blowing is, of course, well within 
the ordinary skill of the art. 

As indicated in U.S. Patent Nos. 3,849,241 and 
3,978,185, there are at least a few general ap- 
proaches to bring about the extent of degradation 
70 requisite to making the polymer blend suitable for 
practicing the present invention. Temperatures well 
above the melting point of the polymer can be 
employed in the absence of free radical source 
compounds to promote thermal and oxidative deg- 
75 radation. When this approach is usee, the polymer 
blend may be subjected to a temperature within 
the range from about 550°F to about 900°F f pref- 
erably within the range from about 600 °F to about 
750 °F for a period of time effective to cause the 
20 requisite extent of degradation, typically from about 
1 to about 10 minutes, preferably from about 2 to 
about 6 minutes. At these temperatures, and when 
oxygen is present, both thermal and oxidative deg- 
radation occur. As indicated in both of the fore- 
25 going patents, oxidative degradation is predominate 
at lower temperatures within the aforementioned 
range and thermal degration is predominate in the 
higher temperatures within said range. Oxidative 
degradation is, however, most preferred in the 
30 present invention and such degradation may be 
accomplished at even lower temperatures when 
oxidative degradation is promoted by the presence 
of one or more free radical source compounds. The 
use of such a compound, when degradation is 
35 either necessary or desirable is, therefore, pre- 
ferred in the present invention. 

Suitable free radical source compounds include 
organic peroxides, thiyl compounds (including 
thiazoles and thiurams. thiobisphenols and 
40 thiophosphites) and organo-tin compounds. Pre- 
ferred free radical source compounds include t- 
butylbenzoate, dicumylperoxide, 2,5-dimethyl-2,5- 
di-t-butylperoxy-3-hexene (Lupersol 130), a.a'-bis(t- 
butylperoxy) diisopropyl benzene (Vul Cup R), or 
45 any other free radical source compounds having a 
ten hour half-life temperature over 80 °C. or mix- 
tures thereof. In genera!, the higher the decomposi- 
tion temperature of the free radical source com- 
pound, the better. Reference is made to pp 66-67 
so of Modem Plastics, November, 1971, for a more 
complete list of suitable free radical source com- 
pounds. Sulfur compounds which give rise to suit- 
able thiyl compounds are disclosed in U.S. Patent 
No. 3.143,584. Suitably, such free radical source 
55 compounds are used at concentrations in the range 
from about 0.01 to about 5 wt%, preferably from 
about 0.1 to about 3 wt%. 

Once a blend of elastomeric polymer and ther- 
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moplastic polymer resin having an apparent viscos- 
ity within the range suitable for melt blowing is 
prepared, the blend will be passed to a melt blow- 
ing apparatus. Blends comprising elastomeric poly- 
mer concentrations within the lower part of said 
viscosity range, generally blends containing less 
than about 10 wt% elastomeric polymer, may be 
fed directly to the melt blowing apparatus. Blends 
containing more than about 10 wt% elastomeric 
polymer, however, will be degraded either ther- 
mally or oxidatively. or both, prior to feeding to the 
melt blowing apparatus. Moreover, blends compris- 
ing more than about 50 wt% elastomeric polymer 
may first be thermally or oxidatively degraded and 
then blended with additional thermoplastic polymer 
resin of a suitable viscosity prior to feeding to the 
melt blowing apparatus. Moreover, and particularly 
when the blend comprises a free radical source 
compound, the degradation may be accomplished 
at least in part while the blend is in the feed 
extruder to the melt blowing apparatus and in the 
die head. 

In any case, and when a suitable feed blend is 
available, the blend will be fed to a feed extruder of 
a melt blowing apparatus. A suitable feed blend is, 
of course, any blend which will have an acceptable 
viscosity when it reaches the melt blowing nozzles 
and includes blends which will degrade sufficiently 
in the extruder and die head. As indicated supra, 
degradation in the feed extruder and die head may 
be facilitated by the presence of one or more free 
radical source compounds. 

In general, feed blends will be subjected to 
temperatures in the range of 300°F to 900°F, pref- 
erably to temperatures within the range from about 
300 °F to about 550 °F while in the extruder. The 
actual temperature employed depends, primarily, 
upon the amount of heat treatment necessary to 
render the blend suitable for melt blowing oper- 
ations. 

As is well known in the prior art, the extruder 
will be driven by a suitable driving means. At the 
outlet of the extruder, the feed blend is forced into 
a die head. The die head may contain a heating 
plate which may also be used to impart any further 
thermal treatment required to render the blend suit- 
able for melt blowing. From the die head, the feed 
blend is forced through a row of die openings and 
into a gas stream or streams which attenuates the 
blend into fibers which are collected on a moving 
collection device such as a rotating drum to form a 
continuous nonwoven mat The gas stream or 
streams which attenuates the feed blend may be 
supplied through one or more gas jets, preferably 
at least two with one above and one below the 
stream of fibers. In general, the gas jets supply a 
hot gas, preferably air, generally at a temperature 
within the range from about 500 °F to about 900 °F. 



BNSDOCID: <EP Q277710A2_I_> 



As is also well known, the die portion of the 
' melt blowing apparatus and particularly the cross- 
sectional flow area of the nozzle and the number of 
nozzles per unit length across the die head are 

5 important variables in mett blowing operations. In 
general, suitable fibers, and hence, suitable non- 
woven mats may be prepared with blends within 
the scope of the present invention using nozzles 
having cross-sectional flow areas within the range 

to from about 3 x 10 6 in 2 to about 7.5 x 10 A in 2 and 
when there are from about 1 5 to about 40 nozzles 
per linear inch of die head. 

As is known, gas flow rate will significantly 
impact upon the fiber size. In this regard, it should 

rs be noted that gas flow rates within the range from 
about 2.5 to about 20 lb/mtn/in 2 of gas outlet area 
generally produced macro-denier fibers; i.e., fibers 
having a diameter within the range from about 8 to 
about 50 microns, while higher gasflow rates within 

20 the range from about 20 to about 100 lbs/min/in 2 of 
gas outlet area produced micro-denier fibers; i.e.. 
fibers having a diameter within the range from 
about 0.5 to about 5 microns. The actual diameter 
of the fiber, however, also depends a great deal 

25 upon the flow rate of polymer or polymer blend 
through the nozzle, and the apparent viscosity of 
the polymer or polymer blend at the die. As a 
result, polymers or polymer blends having an ap- 
parent viscosity in the higher portion of said viscos- 

30 ity range will not produce micro-denier fibers even 
at the higher gas flow velocities within the afore- 
mentioned higher range. These criterion do, of 
course, hold true in the present case and, hence, it 
is not generally possible to produce microdenier 

35 fibers with all of the blends contemplated for use in 
the present invention. This is particularly true with 
blends comprising elastomeric olefin copolymers 
such as ethylenepropylene and ethylene- 
propylene-diolefin. Notwithstanding this, however, 

40 and as indicated more fully hereinafter, certain of 
the high viscosity blends within the scope of the 
present invention produced interesting fibers and 
nonwoven mats having a wide range of utility and 
offer improved properties for these applications. 

46 In general, the nonwoven mats of this invention 

may be collected at a distance within the range 
from about 7 inches to about 27 inches. In general, 
the nonwoven mats produced when the fibers are 
collected at a relatively short distance will be more 

so compact than those collected at a greater distance. 
Moreover, those collected at a shorter distance will, 
generally, have a higher tensile strength and lower 
tear resistance than those collected at a greater 
distance from the nozzle. The distance at which the 

55 nonwoven mat is collected does, then, afford a 
variable which may be used to vary such prop- 
erties as drape, elasticity, resilience, appearance, 
and the like. In general, optimum properties will be 

5 
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realized in producing mats within the scope of the 
present invention when the mat is collected at a 
distance within the range from about 12 inches to 
about 18 inches from the nozzle. 

As is known in the prior art, the temperature of 
the moving collection device frequently runs well 
above room temperature due to the temperature of 
the fibers leaving the dies. While this has not 
heretofore, posed any problems with respect to the 
formation of nonwoven webs with nonelastic ther- 
moplastic polymers, several methods have been 
proposed for cooling the rotating drum commonly 
used. Due to the relatively low melting point of the 
elastomers used in the nonwoven mats of this 
invention, however, the elevated temperatures fre- 
quently cause the webs to be tacky and difficult to 
remove from the rotating drum. This operating dif- 
ficulty can be easily corrected by partially sub- 
merging the drum in a water bath. Care should be 
taken, however, to maintain the water level below 
the level of the mat on the drum. To furthe facilitate 
the separation, additives such as antistatic agents 
and slip-aiding agents, which would enable separa- 
tion, may be added to the water bath. 

In general, shot, which is defined as an unat- 
tenuated fiber or solid sphere of polymer, tends to 
increase in the method of the present invention 
with increasing elastomer content in the fiber or 
web. This is apparently, due to the tendency of 
high viscosity elastomer fibers to break abruptly 
upon exit from the die. When the elastomer content 
is, however, maintained within the aforementioned 
viscosity limit the amount of shot produced is ac- 
ceptable in the nonwoven mat product Further, 
when the amount of elastomer contained in the 
blend is in the lower portion of the aforementioned 
operable range as well as when the blend is deg- 
raded so as to significantly reduce viscosity, the 
amount of shot produced is significantly reduced. 
Moreover, it has been found in practicing the 
present invention that the amount of shot produced 
is reduced at higher air velocities. This is, of 
course, contra to the result obtained when thermo- 
plastic resins are melt blown. 

The nonwoven mats of this invention may, of 
course, be calendered using techniques well known 
in the prior art Generally, calendering the non- 
woven mats of this invention will improve the 
drape, elasticity and feel (texture) properties of the 
nonwoven mat. In general, the calendering will be 
accomplished at a temperature within the range 
from about ambient temperature to about 250 °F at 
a pressure within the range from about 25 psig to 
about 100 psig, depending primarily upon the melt- 
ing temperature of the elastomer. 

In general, the extruder used in the present 
invention will contain a heater as will the die head. 
As is known, it is necessary to at least heat the 
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polymer blend to a temperature above its melt 
point. Moreover, when the polymer is to be deg- 
raded in the extruder, either in the presence or 
absence of a free radical source compound, tem- 

s peratures well above the melt point and, generally, 
within the range from about 300 °F to about 900 °F 
will be used. The actual temperature used for any 
given blend will of course, vary. In general, how- 
ever, if the temperature is too low the nonwoven 

10 mat product will contain large globs of polymer 
and/or coarse ropy material. As the temperature in 
the extruder is increased, the nonwoven mat will 
become softer and contain less shot. When the 
temperature in the extruder and/or die head is too 

15 high, on the other hand, the nonwoven mat will 
become extremely soft and fluffy and the air flow 
will, generally, cause extreme fiber breakage and 
short fibers will be blown away from the iaydown 
zone. As a result, the melt blowing operation is, 

20 generally, watched continuously and the tempera- 
ture adjusted as required. In general, the optimum 
temperature for any particular blend will also permit 
the maximum polymer flow rate at a minimum die 
pressure. 

25 In general, the polymer blends of the present 

invention may be fed through the dies at a rate 
within the range from about 0.1 to about 1.0 grams 
per minute per die opening. In general, the flow 
rate for any given polymeric blend will be con- 

30 trolled by the speed of the feed extruder but the 
flow rate will also vary with the temperature at the 
die head. 

In general, the nonwoven mats of this inven- 
tion, due primarily to the elastomer content thereof, 

35 will exhibit resilience, improved texture and drape 
and a softer hand than nonwoven mats prepared 
with thermoplastic resins. Moreover, due to the 
thermoplastic resin content, the nonwoven mats of 
this invention will exhibit improved extensibility and 

40 tear resistance. Further, the macro-denier fiber 
nonwoven mats of this invention wilt have a more 
open structure and hence an increased void vol- 
ume in the nonwoven mat 

In general the nonwoven webs of this invention 

45 may be used in any of the applications known in 
the prior art for such nonwoven webs. Due to the 
relatively low melting point of the elastomeric com- 
ponent of the present invention, however, the non- 
woven webs of this invention may also be used in 

so areas where adhesive webs that breathe are desir- 
able. The nonwoven webs of this invention may 
then be used in the manufacture of shoes, protec- 
tive clothing, tarpaulins and tents. 

55 
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PREFERRED EMBODIMENT OF THE PRESENT 
INVENTION 

In a preferred embodiment of the present in- 
vention, a low molecular weight elastomer; i.e., an 
elastomer having a low enough viscosity at die 
head conditions to permit its use with minimal 
degradation, will be combined with a thermoplastic 
resin also having a viscosity at die head conditions 
sufficiently low to permit its use without degrada- 
tion. Polyisobutylene and isobutylene-isoprene 
copolymer rubbers are particularly preferred 
elastomers for use in the present invention. Low 
molecular weight (high melt flow rate) poly- 
propylene and (high melt-index) ethylene-vinyl ace- 
tate copolymers are particularly preferred thermo- 
plastic resins useful in the present invention. 

In a preferred embodiment of the present in- 
vention, the blend will comprise from about 10 to 
about 65 wt% elastomer and from about 90 to 
about 35 wt% thermoplastic resin. In a most pre- 
ferred embodiment of the present invention, the 
blend will comprise from about 15 to about 50 wt% 
elastomer and from about 85 to about 50 wt% 
thermoplastic resin. In both the preferred and most 
preferred embodiments, the blend will first be dry 
blended and then melt blended prior to feeding the 
same to the melt blowing apparatus feed extruder. 
Both the extruder and the die head will be operated 
at a temperature within the range from about 300° F 
to about 550 °F. The nonwoven mat will be col- 
lected at a distance within the range from about 12 
to about 1 8 inches from the die head. 

Having thus broadly described the present in- 
vention and a preferred and most preferred em- 
bodiment thereof, it is believed that the same will 
become even more apparent by reference to the 
following examples. It will be appreciated, however, 
that the examples are presented solely for pur- 
poses of illustration and should not be construed as 
limiting the invention. 



EXAMPLE 1 

In this example, a masterbatch blend compris- 
ing 50 wt% of an i sobutylene-isoprene_coDolvm er 
having a weight average molecular weight of about 
350.000 and 50 wt% of a polypropylene having a 
melt flow rate of 1.3(230°C) was prepared. The 
blending of the masterbatch was accomplished by 
melt blending in a Banbury mixer to insure good 
mixing. The masterbatch blend was then dusted 
with 0.15 wt% of Lupersol 130 peroxide in a Hen- 
schel blender and then broken down in molecular 
weight at a temperature within the range from 
about 410°F to about 430°F in a single screw 
extruder. A portion of the free radical degraded 



masterbatch blend was then combined with addi- 
tional polypropylene having a mert flow rate of 32- 
(230 °C) (higher than that used in the masterbatch) 
on a 25/75 vol% basis to yield a blend containing 
s approximately 12.5 wt% elastomer. T he fiber 
blend, containing 25 vol% of the free radical deg- 
raded polymer blend and 75% additional poly- 
propylene, was then fed to a melt blowing appara- 
tus having a die head 20 inches wide and contain- 
io ing 401 horixontal dies each having a diameter of 
0.38 mm. The melt blowing apparatus provided two 
streams of heated air, one above and one below 
the dies, to attenuate the molten filaments and at 
100% flow rate the air velocity approached sonic 
rs velocity. The apparatus also comprised a rotating 
screen drum for collecting the fibers and in this run 
the drum was positioned 12 inches from the dies 
and rotated at 14 ft/min. In this run, the air flow rate 
was 65% of maximum and the extruder and die 
20 head was operated at a temperature of approxi- 
mately 520°F. The air temperature in the upper 
stream at the die head was 523° F and the tem- 
perature of the bottom stream at the die head was 
531 °F. The resin flow rate through the dies was 
25 about 13 Ib/hr during this run. The nonwoven web 
produced contained micro-denier fibers, was elas- 
tic, soft and uniform in texture. This particular non- 
woven web was also more opaque than webs that 
were prepared with different elastomers, particu- 
30 iarly ethylenepropylene copolymers. 



EXAMPLE 2 

35 In this example, a nonwoven web was prepared 

using a fiber blend identical to that used in Exam- 
ple 1 and the melt blowing apparatus was operated 
at the same conditions except that the air-flow rate 
was increased from 65% of maximum to 85% of 

40 maximum. The nonwoven web produced, then, 
contained micro-denier fibers somewhat smaller 
than the fibers produced in Example 1. The non- 
woven web produced in this example was signifi- 
cantly softer and smoother than the web produced 

45 in Example 1 . The web thus produced had a basic 
weight of 0.9 oz/yd 2 ; a tenacity of 0.131 g/denier in 
the machine direction and 0.085 g/denier in the 
transverse direction; an elongation of 41% in the 
machine direction and 77% in the transverse direc- 

50 tion and a tear strength of 24 g in the machine 
direction and 34 g in the transverse direction. 



EXAMPLE 3 

In this example, a nonwoven web was pro- 
duced with a fiber prepared from a polymer blend 
comprising 50 vol% of the free radical degraded 
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polymer blend produced in Example 1 and 50 
vol% of a polypropylene identical to that added in 
Examples 1 and 2. The blend used in preparing 
this nonwoven web contained approximately 25% 
elastomer. The melt blowing apparatus was op- 
erated at substantially the same conditions as were 
employed in Example 2. The nonwoven web pro- 
duced contained micro denier fibers, was very uni- 
form in texture and very soft. Thi nonwoven web, 
too, was more opaque than webs prepared from 
blends containing an ethylene-propylene 
copolymer. The web thus produced had a basic 
weight of 0.9 oz/yd 2 ; a tenacity of 0.090 g/denier in 
the machine direction and 0.058 g/denier in the 
transverse direction; an elongation of 27% in the 
machine direction and 62% in the transverse direc- 
tion and a tear strength of 20 g in the machine 
direction and 27 g in the transverse direction. 



EXAMPLE 4 

in this example, a nonwoven web was prepared 
using the same polymer blend used in Example 3 
and the melt blowing apparatus was operated at 
the same conditions as were used in Example 3 
except that the gas flow rate was reduced from 
85% of maximum to 65% of maximum. The non- 
woven mat thus produced comprised micro-denier 
fibers slightly larger than the fibers in the mat 
produced in Example 3 but remained uniform in 
texture, soft and opaque. 



EXAMPLE S 

!n this example, a nonwoven web was prepared 
with a blend comprising 75 vol% of the free-radical 
degraded polymer blend prepared in Example 1 
and 25% additional polypropylene identical to that 
added in Examples 1-4. This blend contained ap- 
proximately 37.5 wt% elastomer. The melt blowing 
apparatus was operated in the same manner and at 
the same conditions used in Examples 1 and 4. 
The nonwoven web thus produced contained 
micro-denier fibers, was definitely elastic, uniform 
in texture, soft and opaque. The fibers were, how- 
ever, somewhat larger than those produced at the 
higher gas velocities. 



EXAMPLE 6 

In this example, a nonwoven web was pro- 
duced using a blend identical to that used in Exam- 
ple 5 and the melt blowing apparatus was operated 
at conditions identical to those employed in Exam- 
ple 5 except that the air-fibw rate was increased 



from 65 to 85% max. The nonwoven mat thus 
produced exhibited definite elasticity, comprised 
fibers smaller than those contained in the mat of 
Example 5, was uniform in texture, very soft and 
5 opaque. 



EXAMPLE 7 

70 in this example, a masterbatch blend compris- 

ing 20 wt% of an f th Y lg tnfi'P rn PY lpnft elastomer 
having a weight average molecular weight of 
110,000, 30 wt% of an isobutyieneisoprene 
elastomer having a weight average molecular 
75 weight of 350,000 and 50 wt% of a polypropylene 
having a melt flow rate of 1. 3(230° C) was prepared 
using the same Banbury mix cycle that was used 
in preparing the masterbatch in Example 1. After 
the blending was completed, the blend was dusted 
20 with 0.15 wt% of Lupersol 130 peroxide in a Hen- 
schel blender and then free radical degraded by 
passing the blend through a single screw extruder 
at a temperature within the range from about 410°F 
to about 430°F. A portion of this degraded blend 
25 was then combined with additional polypropylene 
having a melt flow rate of 32(230°C) (again, higher 
than that used in the masterbatch) so as to pro- 
duce a blend containing 25 vol% of the degraded 
blend and 75 vol% of added polypropylene. The 
30 blend contained approximately 12.5 wt% 
elastomer. The blend was then fed to a melt blow- 
ing apparatus identical to that used in the previous 
examples to produce a nonwoven web. The melt 
blowing apparatus was operated at the same con- 
35 ditions as were used in Examples 1, 4 and 5 
except that the speed of the moving collector was 
increased from 14 ft/min to 24 ft/min. The non- 
woben web produced, unlike the webs produced in 
the previous examples, contained a macro-denier 
40 fiber, was rather open in weave, rather stiff and 
coarse to the touch having a laced or "bridal veil" 
appearance but were elastic. The web thus pro- 
duced had a basic weight of 1.0 oz/yd 2 ; a tenacity 
of 0.027 g/denier in the machine direction and 
45 0.023 g/denier in the transverse direction; an elon- 
gation of 30% in the machine direction and 42% in 
the transverse direction and a tear strength of 29 g 
in the machine direction and 24 g in the transverse 
direction. 

so 

EXAMPLE 8 

in this example, a nonwoven web was prepared 
55 from a blend comprising 50 vol% of the degraded 
blend prepared in Example 7 and 50 vol% of 
added polypropylene identical to that added in the 
previous examples. This blend contained approxi- 
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mately 25 wt% elastomer. The blend was melt 
blown in the same apparatus used in the previous 
examples and the apparatus was operated at the 
same operating conditions employed in Examples 
1,4.5 and 7 except that the speed of the moving 
collector was adjusted to 10 ft/min and the collector 
was positioned 18 inches from the die. The non- 
woven web was similar to that obtained in Example 
7. After preparation, the web was calendered at a 
temperature of 200 C F at a pressure of 75 psig and 
the hot calendering softened the web considerably. 



EXAMPLE 9 

tn this example, a masterbatch blend formula- 
tion was prepared comprising 15 wt% of an amor- 
phous tow molecular weight ethylene-propylene 
etistomer having a weight average molecular 
we»ght of 110.000, 15 wt% of an ethylene- 
methylacrylate copolymer containing 20 wt% 
methyacrylate and having a melt index of 2.4- 
(190°C) and 70 wt% of an ethylene vinyl acetate 
copolymer containing about 18 wt% vinyl acetate 
and having a melt index of 130(190°C). A portion 
of this masterbatch blend formulation was then 
combined with additional ethyiene-vinyl acetate 
copolymer identical to that used in the blend for- 
mulation such that the final blend contained 25 
vol% masterbatch blend formulation and 75 voi% 
of added ethylene-vinyl acetate. The final blend 
contained approximately 3.8% elastomer. This 
blend was used to prepare a nonwoven web in a 
melt blowing apparatus identical to that used in the 
previous examples and operated at the same con- 
ditions as were used in Example 8, except that the 
collector speed was increased from 10 ft/sec to 11 
ft/sec. The nonwoven web produced contained 
macro-denier fibers and was particularly unique in 
that the web was rather open in weave and the web 
was very elastic. The web thus produced had a 
basic weight of 3.6 oz/yd 2 ; a tenacity of 0.017 
g/denier in the machine direction and 0.01 2 
g/denier in the transverse direction; an elongation 
of 60% in the machine direction and 80% in the 
transverse direction and a tear strength of 136 g in 
the machine direction and 242 g in the transverse 
direction. 



EXAMPLE 10 

in this example, a nonwoven web was prepared 
with a blend comprising 50 vol% of the master- 
batch blend formulation' prepared in Example 9 and 
50 vol% of the same ethylene-vinyl acetate 
copolymer used in the masterbatch blend formula- 
tion. The blend used to prepare the nonwoven web 



contained approximately 7.5 wt% elastomer. The 
melt blowing apparatus was operated at conditions 
identical to those used in Example 9 and the non- 
woven web produced had properties very similar to 
s those obtained in Example 9. 



EXAMPLE 11 

70 In this example, a nonwoven web was prepared 
with a polypropylene having a melt flow rate of 32- 
(230°C) using the same melt blowing apparatus 
used in the previous examples. In this run. the air 
flow rate was 80% of maximum and the extruder 

75 die head was operated at a temperature of approxi- 
mately 520 °F. The air temperature in the upper air 
stream at the die head was 527° F and the tem- 
perature of the bottom stream at the die head was 
535 °F. The resin flow rate through the die head 

20 was about 13 Ibs/hr during the run. The collector 
was positioned 12 inches from the die and rotated 
at 14 ft/min. The web thus produced had a basic 
weight of 0.9 oz/yd 2 ; a tenacity of 0.194 g/denier in 
the machine direction and 0.125 g/denier in the 

25 transverse direction; an elongation of 99% in the 
machine direction and 132% in the transverse di- 
rection and a tear strength of 27 g in the machine 
direction and 37 g in the transverse direction, the 
polypropylene used in this exemple was the same 

30 as that added in Examples 1-6. 



EXAMPLE 12 

35 In this example, the procedure summarized in 

Example 11 was again repeated except that a 
copolymer of ethylene and vinyl acetate was sub- 
stituted for the propylene. The copolymer con- 
tained 18 wt% vinyl acetate, had a melt index of 

40 130(190°C) and a density of 0.949 g/cc. The web 
thus produced had a basic weight of 1 .7 oz/yd 2 ; a 
tenacity of 0.029 g/denier in the machine direction 
and 0.115 g denier in the transverse direction; an 
elongation of 125% in the machine direction and 

46 175% in the transverse direction and a tear 
strength of 70 g in the machine direction and 115 g 
in the transverse direction. The copolymer used in 
this example was the same as that used in Exam- 
ple 9 and 10. 

so While the present invention has been de- 

scribed and illustrated by reference to particular 
embodiments thereof, it will be appreciated by 
those of ordinary skill in the art that the same lends 
itself to variations not necessarily illustrated herein. 

55 For this reason, then, reference should be made 
solely to the appended claims for purposes of 
determining the true scope of the invention. 
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Claims 

1. Rber comprising from about 5 to about 75 
wt% of at least one piagtn^ grir polymer and from 
about 95 to about 25 wt% of at least one therm o- 5 
BlSStUUesiD polymer. 

2. Rber according to Claim 1 wherein said 
^[^tnrpftrir polymer is a copolymer Of i£QQ]£fjn 
and a conjugated polv-ene or polvisobutvlene or a 
rnpniyrr^r nf ethylpnfe and an a-olefin having from 10 

3 to 18 Gfiirhon atoms. 

3. Rber according to Claim 2 wherein said 
elastomerjc poly mer comprises- not more than 30 
wt% of said conjugated poly-ene. 

4. Rber according to Claim 2 or Claim 3 75 
wherein said isoolefin is isobutylene and said poly- 
ene is isoprene. 

5. Rber according to any of the preceding 
claims wherein said t^mQfltesfiP polymer is a 
copolymer of ethylene and vinyl acetate, or poly - 20 
propylene, or a copolymer of ethylene and a lower 
carboxylic acid or an unsaturated ester of a lower 
carboxylic acid. 

6. Nonwoven web of fibers according to any of 

the preceding claims. 25 

7. Method of preparing a nonwoven web com- 
prising the steps of: 

(a) forming a polymeric blend comprising at 
least one thermoplastic resin and at least one 
elastomeric polymer; 30 

(b) passing said polymeric blend to a fiber 
forming apparatus; and 

(c) collecting a nonwoven web on a moving 
collector. 1 

8. Method according to Claim 7 wherein said 35 
fiber forming apparatus is a melt blowing appara- 
tus. 

9. Method according to Claim 7 or Claim 8 
wherein said polymeric blend is degraded prior to 
passing the same to the fiber forming apparatus, 40 
optionally with additional thermoplastic resin added 

to said polymeric blend after said polymeric blend 
is degraded. 

10. Method according to any of Claims 7 to 9 
wherein the fiber forming apparatus produces fi- 45 
bers according to any of Claims 1 to 5. 



50 



55 



10 



ID: <EP 02777 10 A2 I > 



© 



3 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number 



0 277 710 

A3 



© 



© Application number: 88300241.2 
© Date of filing: 12.01.88 



EUROPEAN PATENT APPLICATION 

© intci ": D04H 1/56 , D01F 8/06 



® 


Priority: 27.01.87 US 6867 


© Applicant: EXXON CHEMICAL PATENTS INC. 






1900 East Linden Avenue 


Date of publication of application: 


Linden New Jersey 07036(US) 




10.08.88 Bulletin 88/32 


® 




© Inventor: Hodgson, William John, Jr. 


Designated Contracting States: 


1601 Southwood 




AT BE CH DE ES FFt GB GR IT U LU NL SE 


Baytown Texas 77520(US) 






Inventor Hazelton, Donald Ross 




Date of deferred publication of the search report: 


89 Glenmere Drive . 




24.01.90 Bulletin 90/04 


Chatham New Jersey 07928(US) 






© Representative: Dew, Melvyn John et al 






Exxon Chemical Limited Exxon Chemical 






Technology Centre P.O. Box 1 






Abingdon Oxfordshire, OX13 6BB(GB) 



© Melt blown nonwoven web from fiber comprising an elastomer. 

© A nonwoven web is prepared from a polymeric 
blend comprising at least one elastomer and at least 
one thermoplastic resin. The nonwoven web com- 
prises fibers produced by melt blowing the poly- 
meric blend. Conventional techniques are used to 
accomplish the melt blowing but due to high viscos- 
ity of certain elastomers it is frequently necessary to 
degrade the polymer blend prior to melt blowing. 
The nonwoven web exhibits improved extensibility, 
texture and hand. 



CO 
< 



CM 



Q. 

LU 



Xerox Copy Centre 



«rPP O977710A3 I > 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 88 30 0241 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION ant. C1.4) 



D.A 



GB-A-2 178 433 ( KI MB ER LEY-CLARK) 

* Claims 1-3,7-17,20-22,26; page 2, 
line 40 - page 3, line 65; page 6, line 
33 - page 11, line 29; examples 1-3; 
figures 1-5 * 

US-A-3 849 241 (R.R. BUTIN et al.) 

* Claims 1-7,12,13; column 2, line 8 - 
column 10, line 25; figure 1; examples 
20-26 • 

US-A-4 130 534 (A.Y. CORAN) 

* Clains 1,3,4; column 1, line 63 - 
column 6, line 2; column 8, lines 54-66 



1,3,5-8 
,10 



1,5-10 



D 04 H 
D 01 F 



1/56 
8/06 



TECHNICAL FIELDS 
SEARCHED (Int. CL4) 



The present search report has been dram ttp for all claims 



D 01 F 
D 04 H 



Place of search 


Date of completion of the search 




THE HAGUE 


20-10-1989 


BLASBAND I. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if takes alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-mitten disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, bat published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 



& : 



member of the same patent family, corresponding 
document 



BNSDOCID: <EP 02777 10 A3 I 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 4,663,220 

OATED : May 5, 1987 Page x of 3 

INVENTOKS) : Tony J. Wisneski and Michael T. Morman 

it is certified mat error apoears in tha arxjv»— KJentrfied patent and mat said Letters fatent 
is herefty correcsd as snown deww: 

Column 4, line 49 "mpart" should read — impart — 

Column 8, line 15 "term" should read — terms — 

Column 8, line 40 "appal icati on" should read — application — 

Column 11, line 9 "ads" should read — as ~ 

Column 11, line 12 "of the capillaries" should read — of die 
capillaries — 

Column 13, line 23 "themolecular" should read — the molecular ~ 

Column 13, line 24 "twoendblocks" should read — two endblocks — 

Column 14, line 19 "by the formula" should read ~ by the formula:. — 

Column 17, line 11 "abou" should read — about — 

Column 17, line 61 "die-top" should read — die- tip — 

Column 18, line 21 "at least shown" should read — at least about — 

Column 19, line 24 "pair plate lip" should read — air plate lip — 

Column 28, line 40 "die tips tick-out" should read — die tip 
stick-out — 

Column 29, line 58 "of the tips" should read — of" the lips — 
Column 37 (Table VII) "Viscisity 10 " should read — Viscosity 10 -- 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 4,663,220 

DATED : May 5, 1987 Page 2 of 3 

INVENTORS) :. Tony J. Wisneski and Michael T. Morman 

It is certified that error appears in me above-tfemified patent and trot said Letters Patent 
is hereby corrected as snown bewwr 

Column 39, Table VIII, the missing footnote should read — 1= in 
'grams per ten (10) minutes — . 
Column 39, line 52 "VI" should read — IX 
Column 48, line 48 "web ws" should read — web was — 
Column 49,. line 17 "4 percent" should read — 40 percent — 
Column 51, line 46 "pasageways" should read — passageways ~ 
Column 52, line 24 "in fluctuating" should read ~ as fluctuating — 
Column 52, line 49 "0.133 inches" should read — 0.113 inches — 
Column 54, line 55 (Footnote 2) "squared" should read — square — 
Column 54, line 65 "pressure" should read — pressures — 

Column 55, line 28 "M. T. Morman and T. J. Morman and T. J. Wisnesk 
should read — M. T. Morman and T. J. Wisneski — 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 4,663,220 

DATED : May 5, 1987 Page 3 of 3 

INVENTOR(S) : Tony J. Wisneski et al 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 58, line 16 "conformed" should read — coformed - 

This Certificate supersedes certificate of correction issued 
February 16, 1988. 



Signed and Sealed this 
Fifth Day of July, 1988 

Attest: 



Aitesting Officer 



DONALD J. QUIGG 
Ctmtmissioner of Patenis and Trademarks 



